This paper discusses the distribution of upper record values when the parent distribution is exponential Pareto. The recurrence relations for moments are presented. The maximum likelihood and Bayesian approaches for estimating the parameters of the exponential Pareto distribution have been considered under the upper record values. The Bayes estimates are obtained based on a joint prior for the shape and scale parameters. Bayes estimates of the parameters have been obtained under the squared error loss functions. Further the Maximum likelihood prediction and Wald's interval prediction for future upper record values are derived.
Introduction
A random variable X has the exponential Pareto distribution (EP) with parameters α, β and λ if it has cumulative distribution function (cdf) (for x > 0) given by (See Kareema and Boshi (2013) 
F (x, α, β, λ) = 1 − e −λ( We point out some special cases of the EP distribution by specifying its parameters values 1-If λ = 1 or α = 1 we get the Weibull distribution. 2-If β = λ = 1, we get the exponential distribution. 3-If β = 2, and λ = 1 we get the Rayleigh distribution. Record values and associated statistics are of great interest in several reallife applications involving weather, economic, sports data "Olympic records or world records in sport" and life test. The statistical study of record values started with Chandler (1952) , he formulated the theory of record values as a model for successive extremes in a sequence of independently and identically random variables. Feller (1966) gave some examples of record values with respect to gambling problems. Resnick (1973) discussed the asymptotic theory of records. Theory of record values and its distributional properties have been extensively studied in the literature for example, see, Resnick (1987) , Nagaraja (1988) , Gulati and Padgett (1994) , Arnold and Balakrishnan (1989) , Balakrishnan and Ahsanullah (1994) , Arnold et al. (1998) , Ahsanullah (1995) , Soliman et al. (2010) and Amin (2012) .
Prediction of future records becomes a problem of great interest in many fields. For example, while studying the record rainfalls (or snowfalls), having observed the record values until the present time, it is natural to have an interest in predicting the amount of rainfall (or snowfall) when the present record is broken for the first time in the future. Prediction of future records has been studied by many authors such that Ahmadi and Doostparast (2006), Soliman et al. (2006) and Raqab et al. (2007) . Ahsanullah (1995) contains an overview of records along with applications to a wide variety of distributions.
The rest of this paper is organized as follows. In Section 2, we define the upper record values for the proposed distribution and obtained the moments and the recurrence relations for moments of upper record values from the EP distribution. The Baysian and non-Baysian estimation of the parameters of the EP distribution based on upper record values have been discussed in Section 3. Maximum likelihood prediction and Wald's prediction interval for future upper record values are discussed in Section 4. The concluding remarks are presented in Section 5.
Record Values
In this section we discuss the distribution of upper record values when the parent distribution is exponential Pareto. The moments and recurrence relations for the moments of the sequence of record values are derived.
Distribution of Record Values: Definitions and Notation
Let {X n , n ≥ 1} be a sequence of independent and identically distributed random variables with cumulative distribution function (cdf) F (x) and the corresponding (pdf) f (x). Set Y n = max(X 1 , X 2 ..., X n ), n ≥ 1. We say X j is a record value of {X n } if Y j > Y j−1 . Thus the record values are the relative maxima of the sequence. The random variables U (0) = 1 and U (m) = min{j : 
1) The corresponding cumulative distribution function is given by
, (Ahsanullah and Shakil (2011) . The joint probability density function of R i and R j where i < j is given by
while the likelihood function based on the first (m + 1) th upper record values R 0 , R 1 , ..., R m is given by
Record Values of Exponential Pareto Distribution
In this section we will obtain the probability density function, the joint probability distribution function and the likelihood function of the sequence of upper record values from the exponential Pareto distribution. Substituting from (1.1) and (1.2) in (2.1), we get the probability density function of the (m + 1)
the joint probability density function of R i and R j where i < j is given by
The likelihood function based on the first(m + 1)
Moments
Let X i s, i = 1, 2, . . . are iid random variables from the exponential Pareto distribution, It is easy to show that 
Recurrence Relations
Using Equations (1.1) and (1.2) we get the following relations
and
These relations can be used to find the recurrence relations between moments of record values from the EP distribution as describe below.
Relation (2.1)
Proof. We have
Using integration by parts we obtain the result.
Relation (2.2)
For m = 0, 1, 2 . . . , , and k > 0,
From (2.15) and (2.19), the single moments of record values can be written as
Upon integrating (2.20) by parts treating x k−1 for integration and the rest of the integrand for differentiation, we obtain the result.
Relation (2.3)
For m ≥ 0 , and k, s = 0, 1, 2, . . ., and s + 1 > β 
where where
Using (2.14) and integrating by parts one can show that
where
Substituting from (2.27) in (2.25) the relation (2.24) is derived.
Relation (2.5) For 1 ≤ m ≤ n − 1, s = 0, 1, 2, ...and k > 0 , we have 
Estimation of Parameters
In this section we study the Bayesian and Non-Bayesian estimation of the parameters based on upper record values from exponential Pareto distribution. 
Maximum Likelihood Estimation
and ∂lnL(α, β, λ) ∂λ
The Equations (3.2) to (3.4) need to be solved by numerical technique.
Bayesian Estimation
In this section, we consider the Bayes estimation for the unknown parameters under some loss function. The most common loss function in Bayesian estimation is the squared error loss. The Bayes estimator and the posterior risk under squared error loss can be derived by using the posterior mean and the posterior variance. A natural choice for the prior parameters α, β and λ would be to assume the three quantities are independent and (Raqab et al.
where Gamma(γ, η) is the gamma distribution with mean γ η
. The joint prior density function for α, β and λ is
Combining the priors in (3.6) with the likelihood function (2.7) we get the following posterior distribution
Under the squared error loss function the Bayes estimator of any arbitrary function V (α, β, λ) is the posterior mean and can be expressed as
The integral in (3.8) cannot be solved analytically. We may use a numerical integration method to calculate the integrals.
Prediction of Future Records
In this section we obtain the point and interval prediction for the s th future upper record values based on the first (m + 1) th upper record for EP distribution.
Maximum Likelihood Prediction
Let R 0 , R 1 , R 2 , ..., R m represent the first (m + 1) th upper record values from the EP distribution. Let R s be the s th future upper record values, from Equation (2.6) the conditional density function of R s given R m will be 
Wald's Prediction Interval
Let R s be the s th future upper record values, the density function of R s will be 
Concluding Remarks
In this paper, we have discussed the distribution of record values when the parent distribution is exponential Pareto. The recurrence relations for moments and some distributional properties are presented. We have provided the estimation of the parameters of record values from the EP distribution. The prediction of future records based on past records are presented. We hope that the findings of this paper will be a useful for the practitioners in various fields of studies and further enhancement of research in record value theory and its application.
